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[f»5>ff] 
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* ^ nfi it x ^ — n>$f <7>^ic^*n5# 7i ^ (i^*f%>) a* N ft * <r> $j 
»<b*i£fi£-#-x*> ft fc^* ^^ffl/fcJfeK fttvSic «k 9#<bftfciB#*# 

[ 0 0 0 2 ] 

^vvA^SO^tt60^W±T5 -6 9Jk:i8#>'bftfci:*>38^***><5 (Jf4^1ff^l l¥i 
K*tilSS*^ffiSffira 2 0 0 1; 98(5): 5 7 7 - 5 8 8 ) . 
[ 0 0 0 3 ] 

SIXTHS. Ufc. JJ&Jft<50iBH!Srsm. JJE it <7>^#<b-f. HEimc£gHiJ-£Mm-9B. ^JIBifiL 

T x SflTlix ^8XJflffe!ia!I<?> v ^ > H - >l R **Di — #18 3 ftT v> £ D . ffgfe x H g£ 
*t**K. lg<C> • gtttf^iiJfFffliti*i§$ tiTv^S (BSJ^fFfflB 1 9 8 5; 1 3 ( 2 ): 4 1 9 - 4 5 9 . ESa 
J^lfffi 1 9 8 5; 13(2): 461-515 ) . ^^tcfcv^Ttt. -HffiSM'ttlc «k 9 

^•b^fli^KSiR^Wl^Jf^ffl^^o -t?-# ^ R jb*JIEi3&#^ t U rfJflRS ^ ti 

•Jlffif, i#^»*>i#flK T^u. HSffi^gOfEfflfc^n 3 ft* *f Ltf^Mif 

u^fcv^ (The Lancet 1 9 9 8 ; 3 5 2: 6 7 - 1 7 2 ) . 
[ 0 0 0 4 ] 

HE iSfc^K ^^ilJFilc «k OffiSX^n '9 i: *>* * *ft £ ^ © T? J± 

$>%>%<r><p>^ L o ^ v t L ^^^^ap^Stt Srl+ftliS: h~f . BST^^lcfc^T^Uff ti 

ft tc ffll ©J f £ c k tt . flESf^^ tilcwa-t-5^^^v&?f WietffJf a ftT. M 

k % x. ft £ o 

[ 0 0 0 5 ] 

ti±x » -9 ^---ifiasic «k v mmmw-zmM^-z ^7ia^«t (j. nu t r . 1 9 s s : 1 

2 8: 5 6 - 6 0, 1 9 8 8 . B *E5a)^ • ^S^^li 1 9 9 9; 5 2 ( 2 ): 7 1 - 7 7 . Iff • *f ifpffl^ 2 
0 0 2; 5(3): 131-144) . N >) T is >l 7 '9 -fe a - ^ t It m * -5 Vft fbU^iRJff '14 * Jf n V T is >l 
7>)Jzu — >i (J. Am. Coll. Nutr. 2 0 0 0: 1 9 ( 6 ): 7 8 9 - 7 9 6 . Clin. Chim. Acta. 2 0 0 1; 
11(2): 109-117) . ^tt «k *) mU 2 ftfcx >f n ^ ^> ^ x>^ (EPA) . H =i ^ ^ ^ ^ x 

>^ (dha) * ti)*n fe^mmMFa t ltm^ tiTv^s. 

[ 0 0 0 6 ] 

^7 - a y ■3&<r>mW&WWlW:-&^ L /i#otc ti . rfJix ^ - n > 1 H 1 3 3 0ral-fo 

1991; 4 4 ( 4 ): 2 5 1 - 2 5 9 ) ^!4'[4flEiM^ <^ P§ ^ 1 0 2 £^WMle. ^ - a > ^ (2g 
X4/B) ^6 a^iifec^oMSX^ tfc^S, 67%7>fe##tclkg W_h<7)#fiM^ h 

#«r*3b*^*>^tlfci:<^ffi^ ( Brttf:<^ft^^$tff> 1 9 9 8; 2 0 ( 1 ): 8 3 - 9 0 ) Z 



Tl^CHiiLu, %fz. &m,\zmm L fz <y - V > L fz t L T %j . ^t* • i*n* 
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-7 - n > &fcf£1£j&#*>ifc#S!l 7) 7 A \zm L T . ^H**®^ £: LT0AK£*l£^7 
7 x >f > x 7) ^ ^ > M ^ # £ ^ - u > ^ * 'J 7 x ; — -»uxdf-^.ttJk:#&-t*Z t ^ H 
i*£Lfc. *f&BJm. z<n¥£Pilzmr> < ^(7)T*> ») . Jf&Jft<7>«RiRfcJWfli!l L ifiL 4» 4> M TO 

^ m 9* * -t £ Q a a t *> § o 

[0015] 
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[0016] 

i^f#')7i ; - ji mft<7>u&ft&\*. ^mmm^mmm izm c Ttf 7 z t & 

fc*. ^JHHkitt. itJSK Ale £ § Is] B ft Ifg <?> Jff fp ft ( f& Bfl <?> £ fj; : ) <7>Bfl*H 

[0017] 

^MlcSSX LT & # 7 x >f ><7>5fi*!UffSsCk: <b #v^ 0 $ e> iz . *f£Bfl<7) ') ^- -tf ffl.Svl§ 

fctt BSKMCMIX LT. S^-t^^^tf^^lC^ff 5 H±-5 C i: t)*^mT*&Z . ^ o T . tX 
ifnlc^t^I^f #'J 7i j-^i^^^/jniic, me & _LPf! • TRHifFfiE L 
L^L 'J ^-^f ISSv^'tt^J*^:^^ /c36lc . -@<7)MIX^ (250m 1 ) •> . fi^-^-r- 

-6»67m g W_hW3XT§ S =k 7 ^ n n a lc v3s /]B i" § J: zcoMa. MS * ^ * y M.<n 
mfel*. HftfJ 1 lc^Lfc^lift#?nvf 77 7 rii, t^'fc*), 7>SX L TzM^ti * 

y^mmmn t ixiii^ ^ at ^-^> n vg^i-s z tic * o tpjs-ts - ^t 
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[0019] 

^°--lf ^ttffi SSU t L T . ^-nviJ: ^SXLfcl?)? *')7i J-^i5> 
5 c t ic J: ») ^Nfi 77 t > ^ jgiK » ic iif £ z i: T . ltm&*T*yiztt~t&m&* 

y coitm-^mibrzm^m^^rzit zti-^mm^j l < ■sfct <^> 

(2)^^^X. ffl^^/<7>iUlt77VS <7)f&B^ 

* ^ BH % l± . #fi^77^^>tfi^77^^><7)7>^7^^lCOV^Tifem#M^fife^*S 

* IK 18 ic # £ 77 >i * ^ ft L . 
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fc^fc «fc V«R#Wflg*^jlJR3 hi *M L 50 CKJ:^'*gT'if)42 i± £ c ic J: *) # 

* is \z ft -t z it^ frm * o tz tK'I4 * % m z z £ & h ft 5 . 
art 

mmizmmz rzdb\z<&m^^ttxdb *> . ^nar^um. mz.ismuxi$n 

^ti^^y hltmttti £ -zmHttUzftM-t & z t ftv-> 0 s m. \z # so <?> ± fi n 

fi ^7 t ^ > ^7 -f- * > i: * #ft5 TKtt^ lc iff »C Fi^ ft V* . ^mn^)fj 

v£&. Afflfl&kittft^ttai*, fll^tf^. Jff k: *7- n > & <?> ftii iii ift * ft* «b . M^^^^> 

ck 9 ft 7 fc* C tl ic Fl^ $ tl £ t ^ T tt ft . 
ELiAii 

-7 — a >^<7>5!*<&glc J$: c xmV] L . tK tc J: *) 31 !6 }4 -f Z> . 3<30}itii<7)|^<7)7K<50S 

tc fl . £? U L < 5 0 - 9 9 °C . £ <b tc #f U L < tt 8 0 - 9 9 °C X £> § . ft % « . tK t 
>u # fzdb. It^iWLTfflv^Ttiv^ & to ^ fin ft L ISfn ^fig £ T<7> 

ffii<7)lST'f ^JDLT IJStK 1 L 3btz *) 1. 0 — 2. 0 gf)lf tiWLTJ: < . 

*fctipH8. 0 -8.5 . ttf%L<\$m%. 2 fcftii^if^LTtiv^, * tr <o ft »Mc 

ic . Hg, a^^«t 4? «k is li if 5S * ff o T «k < . $ ^> tc tr 7 5 > C ( V C ) % ^ 

[ 0 0 2 1 ] 

*#aiIk:Jitt$ Hi* ^-ni/^ttiiiJSt^^lJSlix B r i x 2.0 — 6.0. ^ * L < t±Br i xJK 3. 7 

^^MH^mmftmrn t ft^o # ^ A*f£ffli-§Ff ^JEE^M^^^ft < t« fc*>k:t±. fi 
H%**H^teft^iflBHl*IT^f 7 3 £ **T«# «. fi^<?>vll'l4j^^jt^-lc i±, HJIliWT^L 

fc. 3 2 > yyi-vjU -V y - <^7^§ ^ ^^^^^ ICff I LV^. 
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^Jcv^„ z <r>m & t IfflJLS^fi^ft ft 0 . *ftlll&£#»*>fcablcii®iE£«tJi&tf>38 

S**<&S"e*>*. rfjflR$tiTv^St<?)"?l±x H^ft^^-fe^ tr— X SP 8 2 5 (¥±90JLS5 
7.4A) . SP850 ( ¥±3lfflaS38. 1 A ) ft ir * iff M \z m -5 c t § Z> . 

*> . ^7 7 A 7^ ^ T ff 7 m n . ^7 7 A tc L X 9$ M ~t % O - n > ^tt tt5 a a «k ^} ^ ft 
t3 ^7 7 AtT) 5 jggl ( 5 C V ) ft L 1 0 f§l ( 10CV) h*itf Lu. ^ 
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i" ft *> . fi^- ^7 T > «t ^^fi^- ^7 T > ^ MM lz i± + ^ $ tl ft £ # ^. 



<?> T *> 5 . 

*7 - n > ^ft ffi ^ t d&#i?J i: <?) If M Iff W tt * H ^ * > ic £ *l £ #> 

ic + ^ftnf W ^g? 9 iff lcPIS£ tiftm # ^ u-%m^T flfc^fcfr 7 
TSV=l-6, SH<I1SV = |3^ "iTLiS "?ff ^3 k S, 

( 3 ) mm^te&^tom 

< a N ^ i. df- ^ x l^^ua^-o^Ix^fXT^s. #F * L < . ft -a- # t- ^ > <o 
#ft # t=- > tc Jt -5 It* ti . ^ ft < t t 4 fg T *> § . 
[ 0 0 2 4 ] 

[ 0 0 2 5 ] 

^IB^Ifl^tlfclJix^Att, #Jt^ ^^r> ■ 2 *IT <7)T . ^ * • ^ n£ 

x >f y fc + ^tcRfri^ tiTv^s. ^cotzdb. r 7 — n>^^jg^#<z>^ (^<7)ttffi^) fc^ 
[ 0 0 2 6 ] 

Zhlz. *?&Bfl tc «k tiii. *f&BH<?>. ^--liattESl, * tz tt^oc * x n , 

SSI 1 ft ^ - -fcf ISS vgtt * -5 3 t **#IJ m L o "ctofzdb. -)-n>|-?35,TUv> 
tX^lc^D LT . ^*i*<50flg^<30i«ciR^ffl)*iJ L. JflL * * fl£ <o ± # * ffll 40 L . =fc 

. i(Hfc§. SBH< ii^V^tc) MIXLT^<^^]^^^»$ ^Kt **HrikT£>So 
[ 0 0 2 7 ] 

m m ^ m it -? & tz db <n m m & \z t n £ = e ^ n a o t± #f u l < it m □ s 4 ic ii -t § su w 

z.it. f ^tilfflLT^*lci§^WLTtX^T•t J:vk ^*SU, KJJ ^ L < m&M . *> 

0 W 9 ft ^7 t > • i: L T 6 7 ~ 5 0 0 Orag T *> § . 

[ 0 0 2 8 ] 

rt5ix<?>^-a >^Tti. &&<r>*&ffiffi<7>±.&-&m*.ZM%:\Zm < . *& lc IS 15 % It < 
Lt^iOT'lis ^1* • tl*(7)lt7]DS^^7 i >(>^Jttlc J: *) , %K%[ t L T l±3® ^ ft 
* ^ m T l± . ^ - a > ^ # t tl S fi ^7 t > ' * # < # t? M 9t =f # 7 x ; - ;KB # ^ 
^Bt LTtX^ n n olCV^/]Bi-§ C i: IC J: 9 . t LT^ffttl^ 7 C t ft < . ^ttii 

^IStJIiSaS^fT^ HEiS<7)^^tcoft^§ 0 tlttfl^^) Bj^iR * jqi ^ § 36 

tit i: t izmnx-tz z t *m * t < . ^^^^^nfc^^j^^^^ifbLfctfcJiEHi 



[ 0 0 2 9 ] 

[HJfeflJ 1 1 
[ 0 0 3 0 ] 

(1) n°C<F>U* lUc. If 1. 67 g ^>gfi? L fzM a (pH 8. 22) i: . fi W * fin £ & v*ig (p 
H 6.79) T H 7-u>^^[H^5>tttli^^J*^J:b^Lf- 0 & * <7>S* ILK . ^ - u y^miO 

o g * fiD z_ . 9 o°c ic ft *> & <b *g ^ 2 o ft mmn l t j& * * ft o . 

[ 0 0 3 1 ] 

ttaj*<7)Br i il& & is =k VpH^PJ^ L t Z *> . MW^L^Malt B r i x 3 - 7 6 . pH 5.06 
*> »K fi # £> 9 <?> it li B r i x 4 - 2 7 . pH 6.15 T?#>ofc. tttfflv^CtT\ H/cBtc 

fcflB^fc*k:asv*ttaiifcfc*#'b*K c ^ iff^^i ffi <?> ft _h n . Br i m ^ h % mm £ fi fz 

o 

[ 0 0 3 2 ] 

(2) 9 0°C<7Vfi* lLlc . Ifl. 67 g % A*lT?g» L . *5-n>^ail00 g^/lDxfc. 90°C 
lcft^&**<b«g*^Jc5 LTtttfJfcfTo fc. ttftlt. 140 > >v x - ^ff$T-^^ i: 

1. 59 g ^/in LTSWL . B r i x 3 - 7 <?> ^ - a > ^JrJrj Si iS* # . 
[ 0 0 3 3 ] 

(3) l^*f Sf>, m*f^>^)l^ai: Develosil C-3 0 UG-3 C 3mm 

<t> x 15 cm. mmt^n^^n) <^ti => u*m^. nwi-w ■ a : o. i%hcooh/h2o. b : 9 0 % c h 3 

CN. 0.1% HC 0 OH/H 2 0 . 0. 2 ml /mi ik 77yi>h : B 1 0 %— 7 0 % ( 1 5 m i n ) . B 7 0 % i so (lOmin) 
x A 2 8 0 nmT-^]5&L fc. 

[ 0 0 3 4 ] 

js^R i: L T i± s ^ - n > 2£ fib ft ^ J: 0 ^SXffl ODS^UtfflnTillL ^SX L 
S a ^7 t ^ > LB # * ffl U fz . 

[ 0 0 3 5 ] 



^^r> ; 2 2 3 5 p pm 
^i^*f^>| ; 381 3 p pm 



* * T * y ; *T * zs . jfu ij^^y ^ (CG) . 

Jfnij^^yifv-h ( G C G ) . x tf ^7 t * > • x 
xt'^n^f^^, xf^T^->^L,-h ( E C G ) 4? =fc V 
^t"^a^^df>^U-h ( E G C G ) <JO £-|f 

[HlfcflJ 2 ] 
[ 0 0 3 6 ] 

KM 

ttim<7>nWfc&)£ (m*-lZ t => u ?±MGW-H3 2/6 0 ) 50ml*J!ft^Lfc&k:# 9 Alcfg^/z 
o CtltcHMl -?#fc^-u >^ttft^SV = 3<^MTrtLT. 5> <?> 5t M ~k ft o . 
3<?>Ef. tttiiv*fc «fc 9 Atf>SJg% 2 0 . 4 0 . 5 0 . 6 0 °Clc^^L. *i ft 5 C V e if 

[ 0 0 3 7 ] 

(i2) 





* i% ^7 -f - * > 


3£ » ^ # *r > 


iti m 


2 2 3 5 p p m 


3 8 1 3 p p ra 


2 0°C 


15 9 2 


10 9 4 


4 0°C 


153 2 


685 


5 0°C 


14 7 0 


3 5 1 


6 or 


1 5 2 fi 
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mmm i ^t&ftm^mmtxmhiirz^-v y^mm^t . mmmixuhrLtz^* * 

icov^Ts JJBJfrWfcJpUc H9 § 3 i: fc»*D «b tiT OS 'J ^- -tf tc ft L X . % <r> FI % \f m * itfS 

•r- ^ ( 4-UM0 ) ^f£ffl L . jxIC^c «* oT4l Lfc4->^^>-<07in > t£ ^ PJ 
Si" § C t tc J: 0 HJ|£ L 
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Wlfelz&fz*). mmmlt. 150 mM NaCl . 1.3 6mM CaC12£#tp 13 mM Tris-HCl (pH 8 
. 0)*fflv>fc. SHT*>£4-UM0 (Sigma tt 0. 1M<^> DMS0}gi«t i: L X MM L t * 
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. 25m 1 o^©* (£>S vMiMI^-TKvgv*) tWLS^Lfe^lc, 25 m 1 <t> > < - -*f tfg tr 
ifc$gi**«sfl]-*- 5 3 i: ic «k 9 9g*& $ 3 0^ WMJfc* ff o fctt, 100 M 1 0. 1M ? :x 

>Bt*g»i* (pH 4.2) SWilfl LTJxJ£^ffit2 -t± . ixJ^lc J: oTi)tLt4 - > ^ > 
7 a: a > <7)^t^ ( E/] 4% 3 5 5 n ni . ^}fcftjM60nm ) ^^7^7' u — h >) - (Labs 
ystemsttM Fluoroskan Asent CF) *fflv^«0^Lfc. 
[ 0 0 4 4 ] 
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4-if^ r >>^ l J7iDy^tM>|xXf^ (4-UMO) ^ f$ ffl L . Jx J£ lc J: o T ± 
J&L fz 4 — * * 'l >) 7in>^f)l:^I£t-5 3}:lcJ; •) ill fco 

[ 0 0 4 9 ] 

Wlfelz&fz*). mmmlt, 150 mM NaCl . 1 . 3 6 m M CaC12*#t? 13 mM Tris-HCl (pH 8 
. 0)*fflv>fc. MWX3h Z> 4-UMO (Sigma ?±M) li 0. 1M<^ DMSOvSm t L T li L 7c t * 

±mmmmx luom^mLrz^cD^ . %tz. ^--tf t±-7?j» ^--t? (Sigma ai) * 

|q]#k:±ie*g»i**fflv>400U/ml S*fcLTil«ILfc>fctf>*#5fci!l£k:«Lfc. 
[ 0 0 5 0 ] 

Sl*)xl^tt. 25°C*fr Tic fcv^T . 96£:v >f ? n -7 u - H ic50m 1 <^4-UM0 *g»*?§ifc 
. 25 m1 ^>^©* ( £ vMiMW7k>§^) *$^Lil^Lfc^k:, 25 a 1 - -fc? ?fS» 

ifcSgifcfc^fin-*- £ c i: \z «fc *) $ itfzo 3 0:frNIJ£J&*fr o fc&lCx 10 0 mI^O.IM^ 7 ^ 
>St*g»i* (pH 4. 2) fc^fin L T JxJftfc f¥it 5 -t± . JxfZ\z «k oTi)tLfc4 - > ^ > 
~« 'J 7 x a >co^-7fe ()^|efe* 3 5 5 nm . j|4 6 0 nm ) ^m^t^ u - h >) - ^- (Labs 

ys t enis&W Fluoroskan Asent CF) *fflv^«0^Lfc. 
[ 0 0 5 1 ] 

^ M M** <?> IS S (^S*) *>5$&lzttLXSn fiSt^i^Ml IC5 
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fUc & £ &Lkl^i£ g L_5 U Q 

&±*>*Sm «k 9 . H 7 — (OT) hx^x (E) t^ie^tb([H^^tLT<7)Satb) 
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tX^t b ^F&fFfffiMM (^^<7)^te^W®M^J^<7)^IE) 

M^A^tfMf J:L, * a 7. t-A'-MI^ISLf:. §^U7 0 % 1 +>- >f 
7^. ^^-7*,6 H^t^fVy-T^MjifcL, 7 H g lc flgjftll £f MM * -o tz . M 
Ml T- 14 ^ - a > ^ # 7 a: ; - Jim ftffilfl * ( 2E ) . mm 2 T* 14 # M -7 x. ) - ;l, 9$ it^ 
- n > ^ ( OT+E ) . Iftgft3 14 ^ - u > ^ ( OT) i: # 'J 7 x ; - >v 9$ ft ^ - n > ^ ( OT+0 
. 5E ) tov^THiSLfc. & 2 4 5 ml <?)ffllT^Lf; 0 fl& ft £f ^ 14 . 7U?'J-A(2i 
) hl|3n-^ ^-^ (1.5 M) mffimWmfrlU U5«):7lcLfc. ftf^^ffilX^ 

0. 1 x 3 x 4 x 6 ^mtcLHSSf fDRJc 0 jfiL L . jJgJMf^^Jft^MJWfft^ffcM ( 

atg) c^^^^fbfc «k w^&mmTmm uuo -\<?>i£#^it$$L. 2 e » ot+o.5e, ot+e 

fif> ** 3 6 0 m g/L (OT + 0. 5E) W _tJc 2 ft /citric ^ ft £ 3 t b*$\W L 
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IS * * 0 2 — 4 tc ^ -t . 
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mm j& Am ± n a* n %.t l . ? n ^t-^-um^mmtrzo tftm&nit. xw*. 

>» - >i - n > & ( OT+0. 7E) . WSSttfi tUli, # ^ > >i L #fl-%^fln L 

[ 0 0 5 8 ] 
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[ 13 ffl <7> ffi m * 1ft BH 3 
[ 0 0 5 9 ] 

[13 1] HIM 2 tcfcv^T . HlC-p^iLfc^^^*<7>¥i^*lt^t^^7?*5 

o 

[0 2] ^-n>^# ') 7 i J -;K®^»7k (2E) ^ gflXgf lc 4? It -5 . /^JWHf^ 
^ift^MfWM^ftM (ATG) ^HMfL^. TK^WSXL^iS^-i: tt$$LT02-l 
i:777T*U 0 2-2 tc tt0 2-l <?> r => ~y ^ft^Tffl^t (AUC) 
[0 3 ] # 'i7i j - ,b i$ ffc ^ - a >^ (OT+E) <7>SSXg|tc fct+ £ . JJI Jfr A $f ^ <?> JiiL 

+ ^'t±^Wft^^fbM (atg) <^s^^fb^. yH^mnxLfzm^ tttmLxm^-i\z 

7 7T*^L. 03-2 £1*03-1 (D 7 => ~7 <d iLM T fflfl (AUC) ^^i"o 
[04] ^-n>^ (OT) 7 i ) - MiHL^ -a >^ (OT+0. 5E) <7>&fif 

IX L tzMa t ttfS LT 04-1 lc^77T*^L, 0 4-2 ic 1*04-1 ^)H7^||TI 
ft (AUC) 
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